TITLE OF THE INVENTION 

METHOD OF PROVIDING SUB-CODE DATA 
OF OPTICAL DISC DRIVE TO HOST COMPUTER 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 2001-1548 filed 
on January 11, 2001, in the Korean Industrial Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a method of providing sub-code data of an optical 
disc drive, and more particularly, to a method of providing sub-code data of an optical disc drive 
to a host computer when the optical disc drive performs a reproduction mode. 

2. Description of the Related Art 

[0003] In general, a disc stores additional information other than data recorded in respective 
blocks on the disc. Information on the position of the recorded data among the additional 
information is sub-code data. For example, in the case of an audio disc, information, which is 
provided to a user so that the user can know which melody a currently reproduced audio signal 
is and what portion of the melody is currently being reproduced, is the sub-code data. 

[0004] The sub-code data is recorded in the lead in (leadjn) region, the lead out (lead_out) 
region, and the data region (or the user region) of a disc. The sub-code data recorded in the 
lead in region is the table of contents (TOC) data including start time information on all the data 
recorded on the disc. The sub-code data for allowing the user to know the end position of the 
disc is stored in the read out region. 

[0005] The sub-code data for allowing the user to know the position of an actual reproduced 
block and a proceeding state, that is, information recorded on the optical disc, is stored in the 
data region. For example, a relative address for allowing the user to know the reproduction time 
(or the proceeding time) of a corresponding melody with respect to data recorded in a sector, 
and an absolute address for allowing the user to know a time, for which corresponding data is 
reproduced, (or a proceeding accumulating time) among the reproduction time of the entire disc, 



are stored in the data region. Therefore, the user can know the proceeding state of the 
currently reproduced data through the sub-code data recorded in a data region. 

[0006] FIG. 1 is a block diagram of a general function of an optical disc drive for an audio 
disc, which is connected to a host computer. A loaded disc is driven according to the command 
transmitted from the host computer. FIG. 2 is a flowchart of the operation of a method of the 
optical disc drive shown in FIG. 1 providing the sub-code data to the host computer in the 
reproduction mode. 

[0007] Referring to FIGS. 1 and 2, a conventional method of providing the sub-code data of 
the optical disc drive to the host computer will now be described. 

[0008] First, when a command for requesting reproduction is transmitted from a host 
computer 109 through a decoder 105 in step 201, a micro computer 107 controls a servo driver 
112 and a spindle motor driver 114 through a digital signal processor (DSP) 104 to perform the 
reproduction mode in step 203. 

[0009] In step 205, the micro computer 107 controls the DSP 104 to convert a reproduction 
signal, read by a pick up 102 from a disc 101 and transmitted to the DSP 104 through an RF 
amplifier 103, into a digital signal, and then to transmit the converted reproduction signal to a 
buffer 106 through the decoder 105. When the converted reproduction signal, stored in the 
buffer 106 through the decoder 105, is applied to the DSP 104, the microcomputer 107 controls 
the DSP 104 so that the converted reproduction signal is transmitted to an audio signal 
processor 108. The reason why the buffer 106 is used is that the speed at which data on the 
disc is read by the pick-up 102 is higher than the speed of the signal reproduced through the 
audio signal processor 108. 

[0010] When the reproduction mode is performed, the micro computer 107 continuously 
checks the state of the buffer 1 06. As a result of the check, when the state of the buffer 1 06 is 
determined to be full, the micro computer 107 requests the DSP 104 to set a temporary pause 
mode, as shown in step 209. Accordingly, the DSP 104 controls the servo driver 112 to allow 
the pick-up 102 to perform an operation according to the temporary pause mode. 

[0011] At this time, when the sub-code data is requested by the host computer 109 (step 
21 1), the micro computer 1 07 requests the DSP 104 to detect the position of the reproduced 
data from the disc (step 212). The DSP 104 then provides the subcode data based on the RF 
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signal transmitted from the RF amplifier 103 to the host computer 109 through the decoder 105 
in step 215. 

[0012] In step 21 7, the micro computer 1 07 checks whether reproduction termination is 
requested. As a result of the check, when the reproduction termination is not requested, the 
process returns to step 207 and the above processes are repeated. When the reproduction 
termination is requested, the microcomputer 107 terminates the reproduction mode. 

[0013] However, when the pick up 102 is set to be in a temporary pause mode as mentioned 
above, the pick up 102 repeatedly jumps a track of a certain position within a temporary pause 
region on the basis of the track, in which the buffer 106 is set to be in a full state. This means 
that the disc 101 continuously rotates by a spindle motor 15 even in the temporary pause mode. 

[0014] Therefore, when the sub-code data is requested from the host computer 109 in a state 
where the pick up 102 is set to be in the temporary pause mode, the sub-code data including 
the error of the track according to the temporary pause region is provided on the basis of the 
track of the data finally stored in the buffer 106. Accordingly, the correct sub-code data is not 
provided to the host computer 109. This can lead to unnatural reproduction being performed 
during reproductions such as automatic reproduction or game CD reproduction. 

SUMMARY OF THE INVENTION 

[0015] Accordingly, it is an object of the present invention to provide a sub-code providing 
method that provides correct sub-code data when sub-code data is requested from a host 
computer when a reproduction mode is performed in an optical disc drive. 

[0016] Additional objects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0017] The foregoing and other objects of the present invention are achieved by providing a 
method that provides sub-code data to a host computer in an optical disc drive formed so that 
data from a pick-up is reproduced through a buffer. The method includes the operations of 
setting sub-code data whenever data of a predetermined unit is output from the buffer, and 
transmitting the set sub-code data to the host computer when the sub-code data is requested 
from the host computer during the reproduction mode. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] These and other objects and advantages of the present invention will become more 
apparent and more readily appreciated from the following description of the preferred 
embodiments, taken in conjunction with the accompanying drawings of which: 

FIG. 1 is a block diagram showing a general function of an optical disc drive connected 
to a host computer; 

FIG. 2 is a flowchart of the operation of a conventional method of providing sub-code 
data in a reproduction mode; and 

FIG, 3 is a flowchart of an embodiment of a method of providing sub-code data 
according to the present invention in the reproduction mode. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

% [0019] Reference will now be made in detail to the embodiments of the present invention, 

W examples of which are illustrated in the accompanying drawings, wherein like reference 

|X numerals refer to the like elements throughout. The embodiments are described below in order 

M* to explain the present invention by referring to the figures. 

Ill 

U [0020] FIG. 3 is a flowchart of an example of a method of providing sub-code data according 

CO to the present invention during the reproduction mode of the optical disc drive shown in FIG. 1 . 

m [0021] When reproduction is requested from a host computer 109 in step 301 , the 
H microcomputer 107 controls the servo driver 112 and the spindle motor driver 114 through the 
digital signal processor 104 to perform a reproduction mode in step 303. 

[0022] In step 305, the microcomputer 107 controls the DSP 104, stores the result of digital 
signal processing of an RF signal output from the RF amplifier 103 in the buffer 106 through the 
decoder 105, and, when the digitally processed signal read from the buffer 106 is input from the 
decoder 105 to the DSP 104, the DSP 104 transmits the digitally processed signal to an audio 
signal processor 108, to perform the reproduction mode. 

[0023] Then in step 307, the microcomputer 107 sets virtual sub-code data while checking 
the output state of the buffer 106 through the decoder 105 . Namely, the virtual sub-code data 
is set whenever data of one sector is output from the buffer 1 06. The set virtual sub-code data 
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is an absolute address, a relative address, and track information with respect to the currently 
output sector. 

[0024] The absolute address is information showing corresponding reproduction time among 
the entire reproduction time of the disc 101. The relative address is information showing 
reproduction time of a corresponding melody when a plurality of melodies are recorded in the 
disc 101 . Therefore, whenever data of one sector is output from the buffer 106, the 
microcomputer 107 sets the relative address and the absolute address to increase by one. The 
relative address resets when data of one sector from the buffer 106 is the last sector of the 
corresponding melody. 

[0025] Whether the sector output from the buffer 1 06 is the last sector of an arbitrary melody 
is determined by a result provided by the microcomputer 107 on the basis of the table of 
contents (TOC) information stored in the buffer 106 before performing a reproduction mode. 
The table of contents (TOC) information includes start time information on all of the data 
recorded on the disc. The track information includes the purpose and the number of the 
corresponding track, and is set by the microcomputer 107 on the basis of the TOC information 
stored in the buffer 106. 

[0026] When the reproduction mode is performed, the microcomputer 107 continuously 
checks whether the state of the buffer 106 is full in step 309. As a result of the check, when the 
state of the buffer 106 is not full, the process returns to the step 305 and the above steps are 
repeated. However, when the state of the buffer 106 is full, the microcomputer 107 requests the 
DSP 1 04 to set the pickup 1 02 to be in a temporary pause mode in step 31 1 . Accordingly, the 
DSP 104 controls the servo driver 1 12 to allow the pickup 102 to operate in a temporary pause 
mode like in a conventional technology. 

[0027] When the sub-code data is requested from the host computer 109 in step 313 in a 
state where the pickup 102 is set to be in the temporary pause mode, the microcomputer 107 
transmits the currently set virtual sub-code data to the host computer 109 through the decoder 
105 in step 315. 

[0028] In step 317, a check is made as to whether the reproduction termination is requested 
from the host computer 109. As a result of the check, when the reproduction termination is not 
requested, the process returns to the step 309 and the above steps are repeated. However, 
when the reproduction termination is requested, the reproduction mode is terminated. 



[0029] In the above embodiment, the virtual sub-code data set in the microcomputer 107 is 
provided when the sub-code data is requested from the host computer 109 when the pickup 102 
is set to be in the temporary pause mode. It is possible also to provide the virtual sub-code data 
set in the microcomputer 107 even in the reproduction mode, in which the pickup 102 is not set 
; to be in the temporary pause mode. 

[0030] According to the present invention, when the sub-code data is requested from the 
host computer during a time at which the reproduction mode is performed in the optical disc 
drive, the virtual sub-code data, set on the basis of the signal actually reproduced by the 
microcomputer regardless of the driving of the servo, is provided to the host computer. 
Accordingly, it is possible to provide more accurate sub-code data than in the conventional 
technology, thus preventing the reproduction of an unnatural screen during reproduction, such 
as automatic reproduction or game CD reproduction. 

^ [0031] Although preferred embodiments of the present invention have been shown and 

described, it will be appreciated by those skilled in the art that changes may be made in these 
^ embodiments without department from the principle and spirit of the invention, the scope of 
CO which is defined in the appended claims and their equivalents. 
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